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Herbal products have recently undergone more thorough investigation for their potential in preventing oral diseases, particularly plaque-related diseases, such as dental caries.\[[@ref1]--[@ref3]\] It is well known that *Streptococcus mutans* and other cariogenic bacteria are the major etiological agents in dental caries.\[[@ref4][@ref5]\] Insoluble glucans synthesized by *S. mutans* increase the pathogenicity of oral biofilm by promoting the adherence and accumulation of cariogenic bacteria on tooth surface.\[[@ref6]\]

Mechanical removal of dental biofilm is a key factor in the prevention of oral diseases and may be either associated or not to the use of agents that act specifically against cariogenic microorganisms.\[[@ref7]\] Among the currently available antiseptics, 0.12% chlorhexidine is the most commonly indicated substance because this concentration provides antimicrobial efficacy with less severe adverse effects.\[[@ref8][@ref9]\] Twelve percent chlorhexidine is the principal ingredient of Periogard^®^.

Malvatricin^®^ mouth wash is an association of antiseptic and decongestant substances, like tyrothricin and mallow hidrolato, which are responsible for the bacteriostatic action of this product, mainly against gram-positive bacteria.\[[@ref10]\] Listerine^®^ is a product based on essential oils, like thymol and eucalyptol, which act nonspecifically against bacteria and are widely used as disinfectants and antiseptics, but may cause burning sensation and oral tissue staining.\[[@ref11]\]

The use of natural antimicrobials may contribute to control the disordered growth of oral microbiota, thus overcoming problems caused by species resistant to conventional antimicrobials.\[[@ref12][@ref13]\] Natural substances have demonstrated antibacterial action mainly because most plants used in alternative medicine are composed of flavonoids, which act on bacterial cells disrupting the cytoplasmatic membrane and inhibiting the enzymatic activity.\[[@ref13]\]

The specie *Cymbopogoncitratus* (D.C.) Stapf., belongs to the Poaceae family and is popularly know as lemon grass, being widely used due to its antibacterial, antigenotoxic and antiinflammatory actions.\[[@ref14]\] *Plectranthusamboinicus* (Mexican mint) is a plant from the Coleus family that is used because of its anticough, antimicrobial and antioxidant effects, the latter being attributed to the flavonoids present in its chemical composition. *Conyzabonariensis* (hairy fleabane) is native from South America and is used in the treatment of rheumatism, gout and nephritis.

The purpose of this study was to evaluate *in vitro*, the antimicrobial effect of herbal products and commercial mouth washes against wild isolates and reference strains of dental biofilm-forming bacteriaby determination of minimum inhibitory dilution (MID).

Material and Methods {#sec1-2}
====================

This study was conducted in compliance with the ethical guidelines issued by the Resolution 196/96 of the Brazilian National Health Council/Ministry of Health on research involving human subjects. The research project was independently reviewed and approved by the Ethics in Research Committee of the Federal University of Paraíba, Brazil (Protocol number 562/06).

Wild species of *S. mutans* isolated from saliva samples and reference strains of *S. mutans* (ATCC 25175), *Streptococcus salivarius* (ATCC 7073), Streptococcus oralis (ATCC 10557) and Lactobacillus casei (ATCC 9595) were selected for being among the most prevalent oral microorganisms.

Three volunteers participated in the study. Non-stimulated whole saliva was collected in the morning between 8 and 9a.m.. No oral hygiene was allowed before collection. Approximately 3 mL of saliva were collected from each participant in sterile plastic tubes and seeded in *Mitissalivarius* bacitracin (MSB) agar. All volunteers were fully informed on the study purposes and signed an informed consent form.

The antimicrobial activity of Periogard^®^ (Colgate-Palmolive Co., New York, NY, USA), Listerine^®^ (Johnson & Johnson, Somerville, NJ, USA) and Malvatricin^®^ (LaboratórioDaudt Oliveira Ltda., Rio de Janeiro, RJ, Brazil) mouth washes, and *Cymbopogoncitratus, Plectranthusamboinicus* and *Conyzabonariensis* tinctures was evaluated. The commercial mouthrinses and herbal products were evaluated in their pure form as well as in six dilutions ranging from 1:2 to 1:64. The positive and negative controls were 0.12% chlorhexidine and 70% corn alcohol (used in the preparation of tinctures), respectively.

The bacterial strains were reactivated in Brain Heart Infusion (BHI) broth and incubated overnight in microaerophilia at 37°C. Next, the MIDs were determined by the agar diffusion method. The inocula were seeded in Petri dishes containing Muller Hinton agar with 5% blood using swabs and approximately 6-mm-diameter wells were further perforated and filled with 50μL of the dilutions. The dishes were incubated in microaerophilia at 37°C for 48 hours.\[[@ref15]\]

MID was considered as being the smallest range of product dilution capable of preventing bacterial growth with formation of inhibition zones measured in millimeters with a digital caliper. All tests were performed in duplicate.

Results {#sec1-3}
=======

0.12% chlorhexidine presented MIDs between 12.5% and 1.56%, while Malvatricin^®^ presented MIDs ranging from 12.5% to 6.25%. Listerine^®^ and the herbal products derived from *Cymbopogoncitratus, Plectranthusamboinicus* and *Conyzabonariensis* did not show antibacterial activity against the tested strains \[[Table 1](#T1){ref-type="table"}\].
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The search for substances with antimicrobial activity is a continuous challenge and medicinal plants have been considered an interesting option because of their use in popular medicine to treat several infectious diseases.\[[@ref11]\] The use of plant compounds for pharmaceutical purposes has gradually increased in Brazil.

Several studies have investigated the antimicrobial activity of natural products against oral microorganisms.\[[@ref1]--[@ref3][@ref5]\] However, to the best of our knowledge there are no studies referring to the antimicrobial action of *Cymbopogoncitratus, Plectranthusamboinicus* and *Conyzabonariensis* against *S. mutans, S. salivarius*, *S.oralis* and *L. casei*.

Chlorhexidine is considered a safe and effective antiseptic for reduction of plaque,\[[@ref16]\] gingivitis and *mutans* streptococci levels.\[[@ref7]\] The antimicrobial activity of 0.12% chlorhexidine has been extensively investigated and the findings of the present study are consistent with the literature,\[[@ref7][@ref9][@ref17]\] as Periogard^®^ inhibited the bacterial growth with MIDs varying from 6.25% to 1.56%.

Listerine^®^ mouthrinse is a combination of essential oils (eucalyptol, menthol, thymol and methyl salicylate), which has been proved efficacious for the reduction of dental plaque and gingivitis.\[[@ref16]\] However, in this study Listerine^®^ did not exert inhibitory effect against any of the tested strains, differently from the findings of previous investigation.\[[@ref10][@ref18]\]

*Cymbopongon citrates*, *Plectrantusamboinicus* and *Conyzabonariensis* tinctures did not show antimicrobial action against the dental biofilm microorganisms. However, it has been demonstrated that even not having an isolated action against specific bacterial species, phytotherapic products may act as important adjuvant agents potentializing the effect of other medications.\[[@ref12][@ref1],[@ref19]\] Regarding the negative control, 70% corn alcohol did not inhibit the growth of any of the tested bacterial strains, as reported elsewhere.\[[@ref20]\]

Phytotherapy has been widely studied in the last years and may be an important treatment alternative for presenting, among other advantages, low cost and minimal side effects when properly used.\[[@ref12][@ref13]\] Plants with therapeutic properties used in traditional healthcare constitute an important source of new biologically active compounds.\[[@ref21]\] However, changes in the period, region and season at which the plants are collected for preparation of extracts may determine differences in the outcomes.\[[@ref22]\]

In view of the limitations of *in vitro* studies, it is worth mentioning that these results may not correspond to the actual behaviors of tinctures *in vivo* because they are not exposed to the same conditions found in the oral cavity. Nevertheless, laboratorial studies are needed to support the performance of further clinical investigations.

Conclusions {#sec1-5}
===========

*Cymbopongon citrates, Plectrantusamboinicus* and *Conyzabonariensis* tinctures and Listerine^®^ mouth wash did not show inhibitory action against the tested biofilm-forming bacteria.
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